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SUMMARY 

Main rotor blades 
antennas were  inst 
S/N AP 62-2023,  Be 
flight tests.    At 
program,  0.7  hour 
of  flight  time  had 
The  first phase of 
was performed duri 
tests and basic el 
tests comprise  Pha 
completed. 

configured with leading ed^e radar 
ailed on a Model UH-IB Helicopter, 
11 No.   5U3,  for both ground and 
the conclusion of  the flight test 
of ground run  time and 16.7  hours 

been  logged on the  helicopter. 
a  two phase major  test program 

ng these flights.     Load  level 
ectromugnetic  radiation  pattern 
se I   and both were  ti    ' •      f.    'y 

Load  level  tests  confirmed previous  measurements. 
All measured loads  and vibrations were  identical  to 
production 20U blades.     Plight characteristics are 
identical  to a production UH-IB Helicopter.     Radi- 
ation pattern   tests were very successful  and proved 
that   the use of  rotor blade antennas  as  a  radar 
transmitting device  is  feasible. 

Based on preliminary analysis of flight  test data, 
it is concluded  that use of   the main rotor blades 
for radar transmissions  Is practical  and warrants 
further study and  tests   to determine  specific con- 
figui .tlons for use In production operations.    Pin< 
analysis of  radiation   test data (photographs)   wtr« 
performed by David W.  Young (k Associates,  consultants 
for  this development program. 
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INTRODUCTION 

The  feasibility of using a  helicopter main  rotor 
blade as  a radar antenna has,  for a Long period 
of   time,  been a question  involving application 
of  a practical design.     Bell Helicopter Company, 
in  conjunction with David W.  Young & Associates, 
consulting engineers,   entered a design study and 
hardware  development   program which would  ultimately 
result  in a  flyable  system  for flight  test evalu- 
ation.     This  program was divided into two phases. 
Phase  1   consisted of modification of  the  leading 
edges of   two  standard Model   204 main  rotor blades 
to  house  a 173-inch leaky waveguide antenna for 
pattern  flight  tests.     Phase  II  will be the   flight 
test of  a special set of Bell  funded blades de- 
signed  to  incorporate  both a leading and  a  trail- 
ing  edge  antenna. 

A set of 3 iraited life, 
from a Model UI.'-IB were 
The initial set of blad 
Model UH-IR, S/N AF 62- 
checks, edge bonding of 
tec ting the waveguide a 
first flight. The blad 
Bonding Department and 
applied. T'ie bUides we 
copter and used for the 
program. 

UU-foot diameter blades 
modified  for flight   tests, 

es were  installed on Bell 
2023.     Following ground 
the erosion boot pro- 

ntenna failed during  the 
es were returned to  the 
a new erosion material 
re  reinstalled on   the  hell- 
remainder of  the  test 

Hardware  for  the blade-to-cabin  installation was 
delivered   to  Flight Test  Engineering for installa- 
tion on 20 August 1965.    Pattern  transmission  tests 
were completed on 3 September 1965 and  the  con- 
figuration was removed  following Flight 151  on  9 
September 1965.    At the  time  of removal,   the blades 
had accumulated 0.7 hour ground run and 16.7  flight 
hours. 

3 
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DESCRIPTION OF TEST EQUIPMENT 

HELICOPTER INSTALLATIONS 

Blade Waveguide Installation 

Two U^-foct  dinmctor blades,   P/N   20U-011-001-15,S/N»s 
A-2-2i+7  anrl A2-836,   were modified   to  accept   the 
leading  edge  radar  antennas.     The   leading  edge 
antennfi  inst'al liriion was  protected  by  a vinyl   tape 
installation  approximately U inches   total  width 
(2 inches  on   top of blade and 2   inches on   the 
bottom)   for  the  full   span of  each  blade.     Details 
of  the nntenn.»  installation are  shown on  Drawfnjr 
No.   299-018-OOL. 

Hub Waveguide  Installation 

An  installation  consisting of  both  fixed   and   flex- 
ible waveguide  was  made on   the  standard UH-lB  hub 
as shown on  drawing  number  ?99-760-003  and   the 
photograph of Figure   1. 

Haat  Installation 

The main  rotor mast was  used  as  a waveguide for 
this  specific  installation,  drawing  number 2^9- 
760-003,     The  main  parts of   this   Installation am 
the upper  and   lower cones which   transition  the 
signal from  the  standard rectangular waveguide 
cross  section   to   the  circular section of   the main 
rotor mast.     The  upper mast  installation   can  be 
seen  in Figure   I with  the  lower mast   installation 
shown in Figure  2.     The upper cone adapter installa- 
tion was made   through use of  the  special mast, nut 
which was  a  standard instrumentation  nut modified 
at  the  top  to  accept  the cone  adapter. 

Cabin Installation 

A Klystron  transmitter (emitting CW,  Kv band micro- 
wave energy)   was  installed on  the  instrumentation 
table  in  the passenger compartment.     This   install.)- 

'•••*»»JH^-M 
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DESCRIPTION OF TEST EQUIPMENT -   (cont) 

tion  is shown in Figure  k and  includes  the power 
supply,   Lransmitter,   and waveguide attached   to 
the bulkhead.    On the  rear of   the bulkhead,   a 
flexible waveguide (TL-57-4-B-L2N)  was  installed 
betwter.  ih^   lower mast   cone  and   the  transraitter 
waveguide  as  shown  in I'igure  2. 

IKSTRfMENTATION 
■ ■ 

Loctd Level   Tests 

Standard blade ir^trumentation was used  for  these 
tests.     All   load  level  data was   recorded  oti   two 
oscillographs.     Setup   and calibration sheets   are 
saown  in Appendix C. 

TransruisfaiL'n Tests 

No  special   nelicopter instrumentation was   used 
for   transruission  tests   since   all  signal  data   was 
recorded  at  the ground  receiving station.     Normal 
pilot  and  copilot   inscrument  panel  data  was   re- 
corded  using  airspeed,   ultitude,   and  heading   :n- 
sLruuentt.     Calibration  data  for   these   instruments 
are  s iown   Ln Appendix C. 

GROUND   IvECLIVING  INSTALLATIONS 

The  ground   receiving   ecjuipnient ,   located   in   the 
Flig..L  Test Hangar  at   the Globe  facility   is   s town 
in Figure   S. 

Parabolic  Disk 

A ^2-inch  parabolic  reflector,   Ainslie M*U020-33, 
with   a  one   degree beamwidth was  used  to   receive   the 
signal   from the helicopter.    A  four power ^.6 de- 
gree  field of view sighting telescope was  attacKed 
to,   and borosighted with,   the dish.    This  enabled 
the ground  station  to  determine when  the   helicopter 
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DESCRIPnON OF TEST  EQUIPMENT - (cont) 

Parabolic Disk - (cont) 

was on  the  point of  test. 

Preamplifier 

An LEL KBn-2  low  noise preamp   and mixer  tog«'Mier 
witt.  «1 Hevlctr   Piirk.ird  628A  sigrf.   generator wa.s 
üßed  to amplify  and *etrodyne   the  incoming sign.l 
to 7F  frequency. 

AttCBUfttOT 

A precision  atttnuator FXR Model  Y16^-A was in- 
serted  between  the   receiving   antenna  and  th« prr- 
amp for   calibration of  the data equipment. 

Qpcil loscrpes 

Two   Tektronix Model   5U.SB osci lloscop«. P  were iist-J 
to display   the  nciived  putternR  for photographic 
arnlysis.     Two  recording  type   Poloroid  camerofi  were 
used  to  photograph   the displayed images. 

Cotrttuinirat i enc 

A   Baysidc  portable   tranßceiver wa^   used   to  communicate 
vith  the   helicopter. 

\ 

- 
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DESCinPTION OF TESTS 

Initial   test plans  and procedures were  drawn in 
tr.e  report of Reference 1. 

A major cfuick point  of   the   test program was  to 
determine  InstaLLation convenience of   the modi- 
fied blades  and wav«gul<ie hardware.     TUis was 
accompliaricd in   two  phases,   first, during   the 
blade  installation  for the load lav«l   flight, 
and   second,   prior   to   the pattern  test   flights 
Wtum  the aircraft  was   in work status  for  the 
wavsguidt  installation.     Results of  Instalifttion 
discrt:,,».inci«s art   diacussed  in the  test  results 
iactloQ« 

Load level   tests were performed with standard 
Model  20'4  blad^y   and  with radar blades   for  com- 
parison purposes.     Ground   tests  for blade  bal- 
ancing  and  tracking c  ecks  preceded  flight   tests. 
Plight   test conditions checked were  hover,   cli.ab, 
and  leved   flight.     Records»  were obtained   in  eac!^ 
condition using   the  instrumentation  listed   in 
ADpcnd '•< C. 

Transmission tests were performed at Bell  Heli- 
coDtcr'-; Globe   facility.     A ground receiving 
station compls.t«  witi instrumentation  and photo- 
graphic  Tacilities   was set up in  the   flight   test 
hangar.     Figure   5   shows   the ground  station   setup. 
Three  bauic caeck  points over the  terrain  were 
chosen   to accommodate   the positioning of   the 
helicopter in  the  fixed parabolic  reflector cone. 
Tie   parabolic  reflector sighting  telescope   was 
used  to oosition   the   helicopter in hover,   and 
to  mark  the point of  photography during  fly-by's 
through   the  point  on  other maneuvers.      Three 
points  were checked:   800,   1800,  and 2500  feet 
above   the ground.     Flight  conditions performed 
at   these points  were hover,   level flight up  to 
120 knots IAS,  vertical climb,  vertical descent, 
angular climb,  and  angular descent.     Photograohs 
were obtained "on   the point" during each maneuver. 
Level  flight points were performed at compass 
headings of 0,   ^5,   90,   135,   180,  225,   270 and   315 
degrees. 

I 
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INSTALLATION AND TEST RESULTS 

Load Level Teat« 

Prior  to  flight witn  the  radar blade  configuration, 
a baa« data flight was made uaing  the  production 
20U configuration.     A standard 20ii  hub   installötion 
was used  for both blade configurations.     For compara- 
tive purposes,   the data from  the base  flight is 
•hown  in  conjunction with the radar blade datu  in 
Appendices D  and  E. 

When  ti.e   rad^r blades  were  installed,   a 
was aude   to  check  tracking and balance, 
were  trimmed out  and  two disc weights we 
from each  side.     Flight with   these blatie 
good from a vibration standpoint.     Handl 
teristics were normal  for a I.'K-IB.     Load 
was  obtained  on   two   flights,   lUSA and   1* 
center of  gravity  locations  of   125.^  F.o 
F.S.,   rebpectivuly,     r igiu'es   II   through 
D present   the plots  of   these   two  flights 
data  fa   shown  in Figurrs  fl5   through  135 
E.    For  .ill   practical  purposet,,   the   rciua 
identical    to   the   production   20'*  blades   u 
data. 

InstalL^r ion   Triili, 

ground  run 
The  blades 

re   removed 
s»  WL d  very 
ing eharaC" 
Icvd  data 

3ii,   with 
.   and  133.2 
7S of Appendix 
.     Tabular 
in App. ndlx 
r blades   are 
sed   for base 

PolLowlng   t!ie  load   level   tes'.s,   tlie   helicopter was 
configured  with   tue   necessary  waveguide   haröw^re  and 
aasocij-ed  equlpnant   to  penalt   transioission ot  electro- 
magnetic   signals   to   a ground  station.     The  specific 
installatiens  are  discussed   in   a previous  section  of 
this report.     Since   this was   the  first   inntallation 
o£  its  kind   in  a  helicopter,   a  discussion  of   its 
adaptability   to   the   helicop^r  is  of   prime   importance. 

Generally  speaking,   the  waveguide   installation on   the 
hub was  performed with relative  ease.     The only dis- 
crepancy  encountered  in installation was   the necessity 
of drilling oversize  hole« in  the  retaining cap (299- 
760.001-15)   which  hold«  the  "T"  waveguide   to   the  upper 
mast adapter cone.     The holes were opened up with  a 
#26 drill.     This  operation permitted  an  eleven degree 
offset of   the "TM  waveguide  to   the main  rotor center- 
1 i ne. 

li 
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INSTALLAn OM M!D TIST RESULTS - (con t) 

Installation of aain rotor aaet hardware was also 
~lalively easy. The purpose of this hardware is 
to convert the ;aaat to a waveauide link between 
tne·blade and the cabin traasaitter equipment. 
This is the point where blade rotation is aceonno­
dated t h rough use or the lower eone installation. 
·r ~e first p1ece of equipment installed was th<:: 
tow~r cone. This was aade using a special tool 
w: i c II c.~1lo\o.•s t' ~'- cone to be lo~red to its posi­
tion i n _ tl ~ hottolft of the mast. Two discr~pancies 
occurreJ dur'ng this operation. Firs t , t h e spcci"l 
tool failed, and second, the lower cone was acci­
dently lowered too rar into the mast. 

'l"\le sp~cint tool failed when th~ retaining ring 
i1olding t.h. sna.1ll Teflon cone slipped out of. place. 
·;l.is was caus.!C. by the extrellkly nigh force r- ·-
qui r ...!·J tv f r<.!eZ(! the adapter cone to l he too 1 c one 
~. n on~cr.· to r~Jt .l te the adnpter in t h~ mast fvr· 
1nser··:on of tho.! set screw {204-010-224-1). T~is 
probem w:.s al 1 ~viated throug~t use o f a v~ry tight 
fitting \ol,1St~er between tr.e "refton surface (which 
had ~ radius) ~nd ~he l ocki ng ring. 

Tiu~ lowe r con~ was accidently pushed out o~ ti·~~= 
bottom of t ;1c m.:-~st causing the Te flon bea!'ing 
surf.:~ce to strjke t :-.e tr~-.nsmission case (s·ee 
drawing 7~9-760-001). Fo r tun3tcly, no drun&ge ~as 
do n~ to the Teflon be~ring. although this could 
easily occur in a field installation w~en maintenance 
personnel are trying to locate the set screw ~o le 
in t he lo•Ner c·one . f. flx for t his discrepancy is 
discussed in the recommendations of this report. 
A pho to g raph of the lower cone following removal 
at the conclu•ion of flight te•ts is shown in 
Figure 3. Note the Teflon dust worn from the 
seal as it work~d into ite seated position. 

The upper cone adapter installation wa• very 
easily installed. 
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INSTALLATION AND TEST RESULTS  -(cont) 

Electromagnetic Radiation Tests 

Results of  the   transmission   tests  are being analyzed 
by David W.  Young and Associates,   Inc.   and will  be 
published in  a report on JANAIR Contract Nonr UIUSCOO) 
The  final  report will combine  this  flight  test  re- 
port  and  the   analytical   report of  David W.   Young 
and Associates. 

-'L 
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CONCLUSIONS  AND RECOMMENDATIONS 

From the installation  and  tests of  the taain rotor rndar 
blades performed on  the UH-1B Helicopter,  S/N AF 62-2023, 
the  following conclusions can be drawn: 

1.       The  installation is  relatively easy from a 
maintenance standpoint. 

The  helicopter flying characteristics with 
this installation is  identical  to  a pro- 
duction  type  204 rotor blade installation. 

The  life of   the  flexible waveguides  (used 
to connect  the  blade waveguide   to  the  hub 
waveguide)   is unsatisfactory for blade  to 
hub use.     These guides  failed  after 17.U 
hours   total   time.    The pylon  to bulkhead 
flexible waveguide was satisfactory for 
this  same period of   time. 

The  leading  edge protective coat  bonding 
is unsatisfactory.    The best   time  was 
approximately  15 hours  of  flight,   which 
is unsatisfactory for a production con- 
figuration. 

The  following recommendations are made from ooeratioml 
experience gained on  these  tests and  are  applicable  to 
the   specific configuration of hardware  tested  on  this 
program: 

1. A very   tight fitting washer be  installed on 
the  special  "T"  handle  installation  tool 
used  to position the  lower mast cone. 

2. The design of  the lower mast cone should be 
changed   to prevent damage  to  the   Teflon bear- 
ing surface  during installation.     A collar 
should  be made  as part of   the  lower mast 
cone.     The  collar centerline   should be approxi 
mately  4.5  inches above   the bottom edge of 
the cone.     The outside diameter should be of 
sufficient dimension to  rest on  the  inside 
lip of   the mast,   thus preventing   the  cone 
from slipping down  the shaft  to  a point 
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CONCLUSIONS AND  RECOMMENDATIONS   -   (cont) 

where   the  Teflon bearing surface would be 
damaged. 

3.     A new  type of hub-to-blade  flexible wave- 
guide should be researched. 

k,    A new  type (or method of  attaching  the old 
type)   of main  rotor blade  leading edge  pro- 
tective coating should  be researched. 
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APPENDIX A 

Photographs 
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Fig. 1 - Model UH-1B, S/N AF 62-023; Main Rotor Blade 
Radar - Upper Mast Assembly Installation 
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Fig. 3 - Model UH-lB, S/N AF 62 023; Main Rotor Blade 
Radar Inetallation - Lower Mast Cone Removal 
From Helicopter Following 16.1 Total Operating Hours. 
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Fig. k - Model UH-lB, S/N AF 62 023; Main Rotor 
Blade Radar Installation - Transmitter 
& Power Supply Mounted id Cabin 
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STANDARDS   AND  CALIBRATION SECTION   DATASHEET 

DESCRIPTION 
Airspeed 

MOD EL/TY PE     MS-28-^5-WI 

RANGE Aerosonic Corp. 

MFG, 5799 

SERIAL N0_ 

LAB.   NO. 

727 

DATE CALIBRATED U/1U/65 

CALIBRATION PERIOD 7/1^/65 

EMC NO. 

CALIBRATED  BY: R. 

STD. INDICATED 

KNOTS KNOTS 

0 0 

10 10 

20 17 

30 27 

uo 37 

50 kS 

bO 61 

70 70 

80 SO 

90 89 

LOO 100 

110 UO 

120 120 

130 131 

UO ikl • 

150 IU9 
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STANDARDS AND CALIBRATION SECTION DATA SHEET 

I 

DESCRIPTION    Altimeter 

MODEL/TYPE A-80-AAU-8 A/A 

RANGE     80,000 Ft.  

DATE CALIBRATED U/IU/65 

CALIBRATION PERIOD 7/IU/65 

MFG. KoIIaman lost. Corp, 

SERIAL NO.# 

LAB,   NO. 
30891 

laii 
BHC NO. 
CALIBRATION  BY: E.K. 

STD. ALT. 
PRESS.FT. 

IND. ALT. 
PRESS.FT. 

0 -20 

500 500 

1000 1000 

1500 1500 

2000 2000 

2500 2500 

3000 3000 

3500 3500 

kOOO 4000 

U5O0 U500 

5000 5000 

6000 6000 

7000 7010 

R000 8020 

9000 9020 

10000 10020 

11000 11000 

12000 12000 

13000 13000 

14000 14000 

J 
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STANDARDS  AND CALIBRATION  SECTION DATA SHEET 

DESCRIPTION 

MODEL/TYPE^ 

RANGE 

Tachometer DATE  CALIBRATED U/lU/ö'i 

YDJ67-FBC-L CALIBRATION  PERIOD       7/14/65 

ENG     0-7 200 Rotor 0-360 

MFO. General   electric 

SERIAL  NO.       VII695 

LAB.   NO, 1028 

BHC NO. 

CALIBRATED BY E.K. 

STD RPN ENGINE ROTOR 

2 Pole Gen. RPM RPM 

0 0 0 

800 1250 61 

1600 2525 122 

2^+00 3825 183 

3200 5100 245 

3800 6025 290 

^000 6325 305 

^200 6625 320 

kUOO 6925 335 

kSOO 7225 350 
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f L.Hartwig 
"DITT 

CHtCKID DATE 

PILOT 

CNC« 

Hartwig 

• II' liKil   ill lit        •        Uli •HU k l|lt| 

PILOT REPORT 

MOOtL 

Rapcrt No. 204-100«113 

UH-LB 
war 

i 
NtUCOPTIR NUMtlN 

543 (62-2023) 
»LACt 

Southwest 

«(ATMEN 

PURPOSE 

Radar Blade Shakedown 

WüilCTI Alf. 

PLMNT NO. 

IU2    6-18-65 
3rrT: 

0ROUN0 NUN NO. 

»INO 

ENG. RENORT NO. 

C.Ö. FROM ITA. 0. 

133.05 

TIME TAKE orr 

G.W. 

6505    LNs 

TIME LANDING OUNATION 

.2 
TOTAL PLIGHT TIMS TO OATS 

192.1 
TOTAL ENGINE TIME TO DATE 

CHANGES SINCE LAST PLIGHT 

1. Removed tiedown assembly. 
2. Removed  two washers  from each main  rotor balance weight. 
3. Safetied main rotor pitch link assembly. 

The purpose of  this flight was  to shakedown  the rotor in- 
stallation. 

Track and balance was very good at all  times.    Oscillograph 
records were secrured at 80,  100 and 120 Knots  to check the 
instrumentation.    Post  flight inspection of  the leading edge 
covering indicated  that  it was  still bonded   to  the  blade very 
securely. 
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•v 5-z(*-65       Hfl 
L. Hartwig 

CNICKIO OATI 

PILOT 

CMI« 
Hartwig 

■LL.HB1 
• ••I IMltl  III III im •im i mti 

PILOT REPORT 

«IATNKN 

"WUmWStT 

FRUtUIIK ALT. 

MOOtL 

UH-1B 

Pag«    168 
Raport No.  20*»-lOO-lL3 

IH| 

-"wrtKPiijs) 
»LACI 

Southweat 
rLIGHT NO. 

1U3    ff-19-65 
O. A.T. 

ONOUNO NUN NO. 

WIND 

Radar Blade Load Level 
CNO. NCPONT NO. 

MR rnOM ITA. o. 
125.U(B)  133.29 

TIMt TAKK OFF 

C«. 

7550 Lit. 

TIMt  LANDING DURATION 

At   A - B:   .<* 
TOTAL FLIGHT TIME TO DATC 

192.0 
TOTAL KNGINC TIME TO DATE 

CHANGES »IHCE LAST FLIGHT 
A: I. Installed  1050# ballast at Sta.   78. 
2. Daily  inspection completed. 
B: 1. Ballaat as  follows:   275# at 185 and 775# at 117. 
2. Fueled to capacity. 

The purpose of   these  flights was   to  secure a load level  survey on 
the radar antenna blades. 

Flights were made at 7500 pounda  and at both CG.   extremes. 
Standard load  level maneuvers were flown and  the  loads  recorded. 
The light weight rubber covering on  the  lesding edge  appears  to 
be holding up real good. 

Refer to  the  engineering flight  test  report for the  results of 
the records. 
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Pact      169 
Report No.  205-100-113 

L.  Hartwig 8-2U-65 
CHKCKCO 

Hartwig 

DATE 
mmix. Hmt 
• ••I IIUCI  Ml III •in um i mti 

PILOT REPORT 

aawr 
UH-1B 

flä r 
HKLICOrriR NUMIIR 

Southwctt 
CNK« PLIOHT NO. 

**u»iink nr. 

OftOUNO NUN NO. 

37    8-18-65 
«CATHCR 

^uRPOse 

zrrrr •INT 

küdnr Blade Checks Ground Run 
CNO.RKPONT NO. 

"6 .a. PROM STA. 0. 

TIMS TAKt OWf TIM! LANOINO DURATION 
.3 

TOTAL CNC  -ll TIMC TO OATC 

L1I.U 
6.W. TOTAL FLICHT TIMC TO OATt 

LB», 

- 
> 

CHANCKS SINCE  LAST FLICHT 

A:     I.       Duily  inspection completed. 
2. Hcmoved main  rotor and  removed blades. 
3. Installed main  rotor blades S/N A2-2U7  and A2-836 (radar 

blades). 
4. Aligned and balanced main rotor assembly and Installed  IP 

5. Installed main  rotor standplpc and slip  ring. 
6. Reinstalled stabilizer bar assembly  to B/P same. 
7. Replaced starter-generator with S/N  1332 Lear Sieglsr. 
8. Removed ballast  from Sta.  116. 
9. Installed tiedown link. 
10. Reweighed ship with  llS0# fuel aboard. 
11. Repaired leading edge of radar blade S/N A2-836 per Jan 

Powell. 
B:     I.       Rolled white blade  3A flat. 

The purpose of  this ground run was to shakedown the rotor 
installation.    The   thick rubber covering on the Leading edge 
was removed and a thin light weight material was bonded on.     On 
the previous flight,   the thick covering peeled off,  resulting In 
a very heavy one per rev. 

An RW and power sweep was run and there appeared  to be no 
problem.    Boost off check revealed the collective forces were 
excessive on the positive side so two washers were removed from 
the Chinese weights.    This balanced the  force out  to sn 
acceptable level. 

Oscillograph records were secured of the RPM and power sweep. 
Refer to  the Engineering Flight Test Report for the results of 
the data recorded on  this run. 

A post run inspection of  the  leading edge covering revealed no 
evidence of the tape becoming loosensd. 

86iLWH:bt-2510 
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CNICKKO OATI 

Hartwig 
CM« 

Mil K'UI  III «It Ml« ■lilt I llltl 

PILOT REPORT 

•IATNKR 

FUNFOSC 

PSiiiOffl ALf. 

Rtport No 
WSBit  

Page 170 
.   204-100-113 

UH-1B 
WÄÖt 

1 
HKLICO^TIN NUMICR 

SU3 (62-2023) 
^^Sc^,"",^"'""'",,,",","" 

Southwest 
rtlOHT NO. 

1414 8-26-6$ 
0. A. T. 

OROUND NUN NO. 

WIND 

Radar Blade Installation Shakedown 
KNO.NCRONT NO. 

CO. rnÖMiTA. o. 
131.57 

TIMt TAKC orr 

a.m. 
6597 Lit. 

rm 40INO DONATION 

TOTAL PLIOHT TIMS TO OATI 

193.2 
TOTAL CNOINC TIME TO DATE 

CHANOHSINTC LAST fLIOHT 

A.    1.    Daily inspection completed 
2. Ballast 200# at Sta.  63 (observer seat). 
3. Removed all ballast from Sta.   117 and 185. 
4. Installed radar-antenna blade system,   Ref.  299-760-003 and 

Engineering Instructions. 

The purpose of  this  flight was  to shakedown  the radar antenna 
rotor blades after all the electrical connections were completed. 

A run up on  the ground with high  rotor RPM    and a lot of  flapping 
by stirring  the cyclic was made.    An inspection revealed no 
evidence of  the hardware shifting from centrifugal force or from 
flapping and feather motions.    A flight was made up  to 125 Knots. 
Post flight  inspection revesled no evidence of hardware shift. 
The installation  appears  to be airworthy. 

86:LWH:bt-2530 
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lUport Mo.  28Wf00-Hi 
■ v 9-2-65 5*Tr 

L. Hartwig  
CHCCKfD OATt 

Hartwig 

»••I  IMIII   III   «il • III  ■litt  I   Ulli 

PILOT REPORT 

Moett 
UH-IB 

PAOI 

HiLicemn NUM«IH 

i5»3 (62-2023) 
»LACI 

Southvat 
CRKN PLIOMT NO. 

Ui    8-27-63 
ONOUNO NUN NO. 

WCATHCH 

PURPOtI 

wjüüüsnrr 6. A. f. WINT 

Radar Blade Radiation 
CNC.PCPORT NO. TIMK TAKE OPP TIMI LANDING ;DURATION 

I 2.2 
CG. PROM tTA. 0. 

131.59 
a.m. 

6597 LBS. 

TOTAL FLIGHT TIMI TO DATE 

195.4 
TOTAL INOINI TIMI TO DAT! 

CHANGCS SINCE LAST PLIGHT 

I,    Dally Inspection completed.     (No changaaj) 

The purpose of this flight was  to ferry  to Globe  and to fly at 
and over a target 5000*  north of Globe 800*   high  to measure 
antenna pattern and signal strength from the signal generating 
from the blades. 

David Young,   the consulting engineer,  was very pleased with the 
results of  the data recorded on  this flight. 

Refer to  the  Engineering Flight Test Report for the results of 
the data recorded on  this  flight. 

LvfH:bt-25U6 
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Report No.   20^*100-113 

Hartwig 

I 

I 

If 9-2-05 0ATK 

L. Hartwig 
CNgCKKO DATK 

CNI« 

• III IMlll   Ml ••? I lli<  •••■• I   llltl 

PILOT REPORT 

«■ATNKN 

TOSTOT 

FiiilUKI Alt. 

SööiT 
UH-IB 

*Aäi 

Htticorri« NUMCIN 

543(62-2023  ) 
KACT^""^"^""^ 

Southwest 
PLWHT NO. 

IU6    8-30-65 
STATT" 

ONOUNO NUN NO. 

«INO 

Radar Blade Transmission Flight 
■ NO. NINONT NO. 

d.O. PNOM ITA. O. 

131.59 

TIMI TAKI OPP 

O.W. 

6597 Lt$ 

TIMI LANOINO OUNATION 

I.I 
TOTAL PLIONT TIMI TO OATI 

196.5 
TOTAL INOINI TIME TO DATE 

CN« iOlt «INCI LAST PLIGHT 

1.      Daily inspection completed. 

The purpoae of  this flight waa  to aecure data on the radar 
antenna bladea. 

A number of  teat points were secured using a marker 5000*   hori- 
zonitally from Globe and 800'   above  the ground.    A signal was 
tranamitted from the blades  to a ground recorder that measured 
the signal on an oscilloscope«    A photograph was made for a 
permanent record. 

The plastic  tape material used  to cover the  antenna area  In 
the  nose section of the blades started  to come off  so  the data 
flights were  terminated. 

Refer to  the Engineering Report for  the data recorded on  this 
flight.     The Engineers ware pleased with the  results of   the 
raw data obtained  to date. 

86:LWH:bt-25U7 
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^ILOT 

CRC« 
Hartwig 
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PILOT REPORT 

Magnum 

PURPOSE 

WtATMEt» Fwiirowi ALV. 

Page      173 
Report No.  20U-100-U3 

MOOCL 

UH-IB L 
HlklCOPTIR NUMtKR 

5U3 (62-2023) 

FUOHT NO. 

147 8-31-65 
O.A. T. 

OROUNO RUN NO. 

UNO- 

Radar- Blade Transmissions 
CNC. REPORT  NO. 

C.C. FROM ITA. O. 

131.95 

TIME TANK Off 

0.». 

6597 Lit, 

TIMK LANOINO JOURATION 

2.9 
TOTAL FLIOMT TIMI TO DATI 

199.4 
TOTAL CNOINC TIMC TO DATE 

CHANGES SINCE LAST FLICHT 

1. Recovered leading edge of main rotor blade. 
2. Daily inspection completed. 

The purpose of these flights was to ferry the helicopter to and 
from Globe and to secure radar antenna blade signal data. 

A number of data points were recorded using the same location 
north of Globe as on previous flights. The surface winds were 
15 to 20 Knots preventing any hover flight dat . The Engineering 
people running the recording equipment appear to be happy with 
the data recorded.  The plastic covering over the antenna blade 
that is being used came loose in about one hour. The other blade 
still looks good. 

Refer to the  Engineering Flight Test Report for the results of 
the data recorded on these flights. 
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L. Hartwig 

Page        17k 
R*t>ort NP.   20^-100-113 

CHICKIO OATI 

TILST 
Hartwig 

cut» 

HI 
•in •••■It III «ll • III ••III l Mill 

PILOT REPORT 

rumwssr 

PÜilÜÜ ALT. 

MOOIL 

UH-1B I 
HiLicorrm NUMBCN 
 Southwest 

FLIOHT NO. 

IU8    9-1-65 
O. A. Y. 

OHOUND NUN NO. 

NINO 

Radar Blade Transmissions 
CNO. NC^ORT  NO. 

CA. PNOMSTA. O. 

131.59        

TIMI TAKI OWP 

a.«. 
6597 LBS. 

TIMK LANDINO iOUftATION 

1.9 
TOTAL FLIGHT TIME TO OATt 

101.3 
TOTAL ENGINE TIME TO DATE 

CHANCE* SINCI LAST FLIOHT 

1. Replaced tape on white main rotor blade leading edge. 
2. Reworked wave guide at top of mast. 
3. Daily inspection completed. 
U. Topped off fuel. 

The purpose of this flight was to ferry the helicopter to and 
from Globe and to secure data on the signal strength being 
transmitted from the radar antenna installed in the. blades.  The 
wave guides were changed over so the antenna on the other blade 
was tested.  Only one blade at a time is used as an antenna on 
these tests. 

The plastic tape on the leading edge of the blades held up much 
better than thi previous flights. On this flight the tape 
wrinkled up over the antenna but it did not come loose. 

Data was recorded over the same target as on the previous flights. 
Refer to the Engineering Flight Test Report for the results of 
the data recorded on this flight. 

86:LVH:bt-2553 
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Report No 
Pal«        175 Pag« 

100-113 
iv 5ÄTi- 

L. Hartwig 9-7-65 
CHICKCO DATC 

^ILOT 

cmtm 
Hartwig. 

Ml' ti'itl  III lit        •        III) •••<■ I llltl 

PILOT REPORT 

B«5ir 
UH-1B 

NR 
1 

NILICOrrCM NUMttft 

543Cj»2-20211 
wtici 

SouthwttMt 

tmuiukl AU. 

rLIAHT NO. 

149    9-2-65 
*. A. f. 

OMOUNO NUN NO. 

WIND WKATHEM 

PUR^ME 

Radar Blade Transmiaaions 
TIME LANDING lOURATION ENG. REPORT NO. TIME TAKE Off 

3.6 
CO. 

131.59 
FROM STA. O. O.W. 

6597 LEI. 

TOTAL PLMNT TIME TO OATS 

10U.9 
TOTAL ENGINE TIME TO OATE 

CHANGES SINCE LAST FLIGHT 

1. Daily inspection completed. 
2. Added one wrap of 2" masking   tape  to  each main rotor blade 

UV from tips. 
3. Swapped pilot and co-pilot's altimeters. 

The purpose of  this flight was to ferry to and from the Olobe 
plant and to secure data on the signal strength being  transmitted 
from the  radar antenna installed in  the blade. 

Data was  recorded by the Engineering people at the ground station. 

Refer to  the  Engineering Flight Test Report for the results of  the 
data recorded on  this  flight. 

86:lJWH:bt-2560 
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L. Hartwig IT- 65 

CMICKIO OATI 

flTST 
Hartwig 

CRIW 

»•II IIIICI ••■ «•• III) ■•III I. Hill 

PILOT REPORT 

•BATHlft 

*0hH*t 

Mumm *Lt. 

Page       176 
Raport No.  20U-I0O-11.3 

MOOIt UH-1B RBI 

NILIC wrw-vws) 
•LACC Southwest 
FLIOHT  NO. 
150    9-3-65 
O. A. T. 

GROUND RUN NO. 

WIND 

Radar Blade Tranamiaalon 
CNO. RIFSR. NO. 

C^. PMOMITA. O. 

L3L.59 

TiMB TAKK orr 

0.*. 

6597 tas. 

Till «DINO jOURATION 
l 
I   . 2.U 

TOTAL PLIONT TIME TO DATE 

107.3 
TOT\L ENGINE TIME TO DATE 

CHANOBt SINCC LAST PLIGHT 

1. Daily inspection completed. 
2. RafueM to full  capacity. 
3. Reinforced radar antenna leading edge cover on main rotor. 

blades with masking tape per Engineering instructions. 

The purpose of  this  flight was  to ferry  to and from Globe  and   to 
record data of the signal  strength being  transmitted from the 
radar antenna blades. 

The plastic  tspe covering the  antenna on  the leading edge  of  the 
blades came loose in  several places.    Masking  tape was r>ut over 
the  loose sress  to prevent further peeling.    All date points were 
completed on this flight completing  the current program. 

Refer to  the Engineering Flight Test Report for the results of 
the dsta recorded on  this flight. 
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Report No.  204-100-11.1 

A.   Averill 
CHICKCO OATK 

Averlll 

BBU-HMl 
•III DUCI   III «It Mil ••III I lllil 

PILOT REPORT 

MOOIL 

UK-IB i 
NIUCOPTIR NUMBBN 

•LACI 

543 (62-2023) 

cue« 

WBICTl *U. 

FLtOMT NO. 

151 9-9-65 vrrr. 
OROUNO RUN NO. 

WEATHER WIND 

PURROtE 

Instrumentation  Shakedown 
TIME TAKE OWW ENO. REPORT NO. TIME LAMDINO jOURATION 

1.3 
C.S. PROM STA. O. 

131.25 
c.w. 

6910 LBS. 

TOTAL PLIOMT TIME TO OATI 

208.6  
TOTAL ENGINE TIME TO DATE 

CHANQES SINCE LAST FLICHT 

1. Daily inspection completed. 
2. Topped off fuel.  

The purpose of this flight was threefold: to check out instru- 
mentation, to accumulate flight time on the "radar" main rotor 
blades  and  to checkout bleed air heater mixing valve. 

The  instrumentation checked out O.K.    The upper flexible wave 
guides (radar blade installation)  failed during  this  flight. 
They did not fail completely in  that the outer rubber  tubing 
kept  the metal part  in place.     The inner metal structure did fail, 
however.     The bleed air heater mixing valve functioned  in a satis- 
factory manner and  the desired  heat rise was attained. 

See Flight Test  Engineering for additional data. 
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